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^ & £fttf|*-CfT 5^tLT, 01] £ rf«B AS ft fcfll *> 5 9 9 KfigR^St? 
ft:*©!*!! (SIT, ^Jg&t- mm.] ^fli&<5^*5«fctfTS:/@£> 

<DMm*&MZ.ftt>tlX\,^Z (#l¥6-9 8 7 9 0f^ #M^6 
-2 2 5 7 8 3#4Stf§U #i¥7-l 9 4#4*«L &W S P>9 - 2 9 1 #^f« % # 
iJF7-1 4 7 9 9 2f^TO, 

*f*^ffiftLfe9-WH2 000-23689 6 #^#) „ ^A^rESC (#12 
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000-236896 ^©WS&fcfrfrjh/Tl^So 

Ttts .5' *-Yy7T»3fi (Shatkin, Cell, 9, 645- (1976)), afy^BJl (Kozak, 
Nucleic Acid. Res., 12, 857- (1984) )^fc»9, *fcJKt*£4fefc*5V^Ttt V-Y 

ewicfc«Mimsifc&**>a£ ^^^.w^tbx^?) (#w^2 8 1 4 4 3 3 
■g-^tft) ti h vmm %m v>t * >v< * i < n 5 # mm & fox 

1 0-1 4 6 1 9 7f^i) o 

5 7mer <D 9 A fcEW&^i"* ^ P 5? * V^"^ KSr 5 ' ^aWWfc-gTtfs. 

O^P y tffy-AHI#&iniiDlU. ^®#*©g$MRNAfc^3:fr5±lB^:/^AfB 
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&x$t>*t,tfy v tfy— j*mfr&mi&LV^ (c) ^pp^y^Ai^stvsi 

(Dunzmy se-t- £ &#is:£i- 5x12 1 i»£>;&i£u 

tuts (a) ~ (c) (DTM^m^o^-r^. b&iwmbirz>±miii&mv>jfm. 
4. Tjfy y 7$y*-j»m$rom®.Jym&s m&^m&>b&&mmi-z>^b&'&mb 

5 ^ b %%fWLb i" S-hlB 1 — 7 <D^T tL^tUfB^^^x 
9. fSfRifg^tt^ RNA ? ^ /W* tf> 5 » y — ^-la^U^i" i: P 

1 0. _L1B1 ~9 ©V^-ftL^^iaife^^^J: ^^btbS^m^^^-t"^^ 
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1 1. eyo##i 1-13 5©v>T^t?^$tb5^^ v^Kia^j^tf^f? 

12. 3-2 0 Ome r <D&% ©AX#J&7 >^A* ? \s*"f- KEJU^fe*** 
V * ? is*?- h\ 

1 4 . _hfB 9 ~ 1 3 (D^-fM^W,ffi<Dtf V^t is*?" K&^tHfrSU 

is. _hisi 4mm<omm%m^z^k&¥?mb^%*y/<?K&j&Jj&. 

16. ±|B9~1 3©.V>-rtbAMclB«<0*y KSrgt?'** * 

Or*? vmk&M&Cfr&mboX* (a) i«EJUt©#3£©:* * bWJSr^tr 
^&*w«*|tejfcRJ&3Rfc:4fcU (b) £OSm> RS*«^5>#y J'*^-" 
^iB^SrHURU (c) ^af?P !> ^y-AS^^^tbS^M^©^^ W*^K 

1 8. Ig(c)t#P)^^^ U^-^KK^JSr^tP^^r^V^Ts f&IB (a) ~ (c.) 
<DX#^«93g-r-i:^#m^i-5_bl31 7|B«c^«fe^»«*^S. 

gift, H, V$fcttB4ft£J6&/ifctf>2 2mer 9 1/ ? J*Um*^tsUmMM<Dm 
M?gtt^^i-o I8EWW: u C-Leu <DW&& (dpm/5 /x 1) > i«lWy^a^-^g 
^R#IW (I^IW) 

ISI2 W\ 1 0~6 0%3'alM£4l£at<bK:J: D^M^tbfc^^/^^®^^ 
^©#®5>©2 6 0 nmtfcttSM^to 0£V*tr*-* # 8 OSy#y- 
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B3tt % H«IS*afifc©2 2mer (A) :fc£tf5 7mer (B) 
tP»8RilS©*^^/^©»Sl^4Sr^i". jfctttt 14 C-Leu 0>m&& (dpm/5 

H4tt, 4ih-f ^/^fcSlfe$tbfe3tt>*«)H*ajKiafi£2 2mer @B?'J (A) 
M^^M^tt^T*i~o 14 C-Leu <D~mk2f- (dpm/5jtil) N 

ia?u (no. 57-6) ^-g-trawi»aioti@i»ttSr*i- 0 -j&$ra (2 4*5£tf4 8 

/wJn?S*t8c» UfcSK CBBTfifefiUfc. ^iWg W^fC (GFP) 
3& W 4r H % i" 5 fc * <£> * & <0 T$ ffi 

^w^f^SMt^t, (b) ^Jt&^JS^^?^^-^ 

&mnxu. (c) wztfv v tfy— j*mft\^stitiz>mw.tp(o&5<>* kbb#i& 

5^^^ri-5^^ W^KBW©3iafej6rfe; -b1EX»(c)fii38V^, ^**y y # 
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U<«10~200mer <D;B:£<^ AXWfc^J5Jc$tbfc9 ^^AiB^jTf fcoT 
lit, b=« K^&^*fcV^>^AiB^fc^5fc«>K:W:, _h|B4®m^ 

WFPJ^ifcDs #y^7-^fx^y!JT^i/3y (pcr) ^J: 9 *l 

1-5fctf>ftktf#fcftJI&tefcV\, ^©itilte, 3-5 0mer 
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* — i: Ltmo^l^^S RNA*Ky 7— efcteS&ftfc^SrJBV^S:: £ 

5* ^s^flHt (Shatkin, Cell, 9, 645- (1976)) SrfBSR<*3!<E> 5 * 5feH»fc N 
3=fc % alf 2/^S2?U (Kozak, Nucleic Acid. Res., 12, 857- (1984)) 



(2) ttm&m^it?i"<& 

£*L&BUafcte^SJftfcttUT*HR#3i (RNA) KSSifcLfc** ? 

^T^5U •fcfrgffrgEfclOlfrifcv JMfctfHUS, ^Hfitaffill, Pratt, J. M. et 
al. , Transcription and Tranlation, Hames, 179-209, B. D. & Higgins, S. J. , 
eds), IRL Press, Oxford (1984) tf3t©^f I'^ttWfS i t fct'f & Q 

0?}* > E. coli S30 extract system (Promega £L$g) £ RTS 500 Rapid Tranlation 
System (Roche *±§£) *#*rf *K ? =¥$W^lfiUt & 5^ <Z> <D » Rabbit 
Reticulocyte Lysate Sytem (Promega *fc|4) = ^^lB5^*3fe© fcOtt 

PR0TEI0S™ (T0Y0B0 %tM) ^tf^ff^tbSo -O?^ ^Wt^JE^t&ffi^© 

= A^J&^fctti?£<£>fl^l!l$££ LT^ Johnston, F. B. et al. , Nature, 

179, 160-161 (1957) N &> 5 W£ Erickson, A. H. et al. , (1996) Meth. In Enzymol. , 
96, 38-50 ^fB«c<P;£$£&/B^5 rfc a*T?#5 0 f£ttfct}$&f fc^£*L5 

< ^©^a (#0H 2000-23689 6 2H&lg) 4\ ^IRPJ.^H^Of&tt'fk^: 
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mmm. atp s^^, ^m^^mpiwjs tRM, m^rk ^ 

i)xf^yn-/K 3', 5' -cAMP, ^^^^ttS 0 

Ut Utft, ATP, £fcteGTP#^if kfr5 0 ^S^W*. WPBk* V 
*fS>*t5o ittiUT[3, Hepes — KOH N Tris-I^^SJB^ kftSo £fc ATP 

— i?-T ^fc * — ^=^1$:^) UTteU t hil&^S^^ RNase inhibitor (T0YOB0 
^t$g^)#^^V^^>tLSo tRNA te.Moniter, R. , et al. , Biochim. Biophys. Acta., 

43, i a96o)mz.mm<oi?mz3:v)m%ir?>z. t&-v% Ttiiso&cosrj^ 
tLTfis T^fbthy^A, jytvyy^wf^tiSo H(-> rna 
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^tftO^f^tfcttif i: UTtt, (Pratt, J. M. et al. , 

Transcription and Tranlation, Hames, 179-209, B. D. & Higgins, S. J., eds) , 
IRLPress, Oxford (1984) ) ^\ T ^ / Sl% 

^^^^^^.^^^^^^^^^^(Spirin, A. S. etal., Science, 242, 
1162-1164(1988)). 38tff$fe (*JHf> ^ 2 1 HI B *:$H^I=4&^> WID6K &5 
V^StJiife (#g2 0 0 0-2 5 9 1 8 6Mf) W^ff S>ft5o 

^mmt^mz.mmir?>^m (#12 000-33367 : ^r-tu 

0 0 0-3 1 6 5 9 5^) 4£&|BV>5£fci&S*C£So *»W©«^a**«rW* 

Ri&mz.mm&mM lt-t ^a^v- m- 5 r. £ 4f m ± 9 fx 5 - 1 : #-es 5, =« 

-3 0^. II^L<tt20~26'ClffT5. KJtSl^Wtt. ^H^y-^ 
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^-cfctttfv^ttoiawii-efeiv^ jwM&tewt, n^^s k n 

(Endo, Y. , etal. , J. Biol. Chem. , 258, 2662-2667 (1983) ) N y ^y — A^fg 
fc^W^Jf (Endo, Y., et al. , J. Biol. Chem., 262, 8128-8130(1987)) 4$ 

2, OOOf) Sfffflfa-^ (HftjWSS*fc»! : 12, OOOf) 

tts^ 12, 0 0 o^h^^^^fiRg#%^r-rst>©^0^Lv\ 

m*.t£-*4*v*4*~-7i,- h^&mtf wis. zLVEUttio±MK±mmm 

11 



£zmw$imwm<, n-&f&$)m&-kg-irz>o fox, mmv&Mitt. 
x£mmte®^z?^/*?n&j&&fc&^xm&M]fc£tb5 0 ^mmam^ 

£fl!V^ t 3 0 — 3 5 - k&X%Z> 0 

. ^mm?^mmm%m^x?i'/<?M&}$*ft5m&K}^ mm^muvt^ 
w^<dw z&®m^ 3 m%&^mm>t>&:fc£z>tfv v^y-^mm- (Pr OC . 

Natl. Acad. Sci. USA., 97, 559-564(2000)) \Z. X *) ^MlT 5 £ t 5 e & 

mfem^?^/<#w&&^&\,^xm±m$iktiz>o 

(3) #yy#fy— a®#<e>&# 
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3*i£?ife> Rzfimn<oft'ffi&>b>&^&&tf fetus a* x tt^Baai^ac***^**^ 

itS.'Va *S**4DE3«^jSfe^ J: 5 * K-&J5fcKJfctt©#*tt Proc. Natl. 

Acad. Sci. USA., 97, 559-564(2000) fcfB$fc©;51£^$rJlV>5 3^t*# £ 0 ^ 
ttWfcW:, V a JblB^ ^^«^SJ5&*j6^fc* y V y-A 

£#gre# S»SottH*C*>tb««p|!:ffiiJRBW:5& < > — AfcftJ TRR** 5-3 

0%©^HT% *<D±m&3 0%^e><a5fi3«#A*"C©$6ffl^*5»t5«^E3&s 
fflv^ftS. i©5 t>TKds l 0 %-eJLP&3* 6 0 ftolWoM^aEa** 1 ^* L 

V>as % ^{fcftjfcte. W^trf^ Tr i s-HCL mtXVVJ** 



aWi^iti/i 00 — 10 omn&oM&Mmirzz. fca*-e#. 0* b 

&>h-<D0kftk LTlMWi, #ll;Lfc£. 4°CT?8 0000-400 OOOXg 1? 

^frofc^, 1 0 0-2 0 0^ l-fo£lili#£ Us #®r9i£ov^T 0D 260 £r$j 
fc^^tes os y #ry— A£^-rfc°-^ds#£l-s#^ ^;ft«3;9:*:#&#^* 

a> e> 5 # y * * K©m# 

RNA (HSRUM) &r^#U $t RNA SrjgJB^LT cDNA «rft#U Hfc^E cDNA 

cdna f"£ N si;^^Jit5?st«rtt55t^ l^^Ksa^jd^^s^y v 
^y y^y— a®^^, #?y y ^y—A^^uxv^ RNA&&#i-s;5lfe 

£ UTtes *jh/S#IEfc©>fr$&&/Bv^5 5 Jlfttfjfc^ Acid 

guanidium thiocyanate-phenol-chlorof orm ( AGPC ) ife ( Chomczynski, P. , et 
al. f Anal. Biochem. , 162, 156-159(1987)) j&mtiV<m^btlZ>o £ r.^Btf&StL 
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tlT^Z>n&&.&hZ><DX^ DNasel m<D DNA ^H^Si" 5 £ t UV\, 
$ *bfc RNA B\ r. tt & 7 * / — /V/ Ms»7* /V * J . 

Ajjy y^— y^i/^t ]} if SrffiV^ 5 LV\, RNA LAPCRKit 

(AMV) ver.1.1 (TAKARAtt^) ^©rtfJRO^y b fc^S - 5o 
»SJSIUoTl^Slfc cDNA tt^^S^»BRS»*Srft!l«li-SSttSr^r-r 

5^i^"e#So^ _h|BT*^$nfd cDNA Srjfiliifcx* 

^ALT^n-yftLT^i^U -hfE (1) T#eM# V 3* * KSr^tf 

jMfcftj Kites fliitrr, T§yHo^^^*t^«>Bi9 £*WJfr*\ svs-tfv 

7^!J;W7 5 Kt^itiS^it^^^y^Vb^- (CBB) 

t-f7^t^77>f-$ ( Endo, Y. et al. , J. Biotech. , 25, 
221-230(1992) ; Proc. Natl. Acad. Sci. USA., 97, 559-564(2000)) ^3rJ^ 

■*<z>3ftfi*a!I5ei-5*'^fe^^^*u<^v^6>^^5o ^ c dna^^^ u^kbb 
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±IB (4) |j:fB*fe©*jSfe|!:J:9#e)tLfecDNA*±IB (1) 
f KtLT^iic^ffU _hlB (1) ~ (4) \zmffi<Djjm&m*)M1r^ 

IB (1) ~ (4) (J:|2^0^tra9 3gi-^fc^«3:oT^, llf^^ftJ^te 
HMtt^ft^-bOiLT, IB?IJ##1 1~ 1 3 5 ^-ria^bft^^ 

fr*>CC>T?te&V\ ^B^^>^y 3*^ K«\ 3~2 0 0mer (D&£<D 

(6) isiRii3t?stt^^i-5^y Y*^t*mmz.$LZ> 

*faZ£5\Z.ffi&i$&Xmm\zmVtz.mm&i¥Wk^ZZk&XZZ> (Sawasaki, T. 
et al., PNAS, 99 (23), 14652-7 (2002)) o a— 7*^ y J* ^ V*"?" Ktt* 
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Kyi!3TM0. 1~3. O^n^-^^as^lXfflV^tbSo 

m-fZtfV X? U^^(D^^mt LTtt, _h|2 (1) fclBfcOlfrSU 
(2) |z:fB«©*«fei:(Bl«H:UT^^^5f^*^*Hx B«)©#y^^ 

^©itor^Si^ sDs-#y y/Krs v^mfs^m^x^Mt^^^ 

— ZfV UTVh^- (CBB) t-h7W7 7^-S (Endo, Y. 

et al. , J. Biotech., 25, 221-230(1992) ; Proc. Natl. Acad. Sci. USA., 97, 
559-564(2000)) $$£rj^5 £ t 5 e 

(7) «KJH»»tt**i-6*yjK^w^K«r*«><^^- 
— T7 ^n^ — ^— , fo5VM3:SP6 ^n^E— iffc^ — 5 * — 3 ^fR 
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s?- ifM-fc^ DNA (pSP-luc+ : Promega SfcjBL # ^ l 3 : E 1 7 8 

1) A&tltz.T'?*^ V%m%lk LT, 2 2mer©B(A^fcT, C, Gh 
V(T2rB&V>fc: A, C, G) N £fcf*H (G £|&V^fc: A, T\ C) (D^^Ma^© 7 

^rZ>5' SP6 ^n^e — ^*-}5S^^bfciiH^J^^^5-fe^^^ 9 7-f (-fcft 
^1B^IJ#^- 1 x 2 , 3 ) % * 7 -flfi^ DNA h y ^= K £> 

1 6 5 2^X3' T^^ia^J^t^T^^-fe^^^^-r-^- (ffi^(l#-§"4) & 
fflV^TPCR-HTofco #£*WU$3 4 0 0bpODNA»fJtSr^^^*-/vetJS^<J:t) 
^f^U N £*l/£r*frMi: UT\ SP6 RNA Polymerase (Promega *fc3K) SrJlV^-CjE^ 

Nick Column (Amersham Pharmacia Biotech \H1 £ o til bfc 0 i*b£:3i 

(2) aA^fflS^ttWto^^^Waa 

*»3lS^^^=»A^a^(?!5?g$)Sr l^Mlnl 0 0 g (Dm&X* ^ >V (Fritsch 
#M : Rotor Speed Mill pulverisette. 1 4S) fcSfe&RUs |el4ls$C8, 0 0 Orpm 

XO. 7-1. 0 Omm) SrHHR bfc^ E9^^mi ^ P^^^OiS^ 
JUt^M-fbH* : V^o^^^^=2. 4:1) ^rJEV^^Sfc: £ o T> 
16* W-T £ J0S^&^t???-h®#&lEli!X U MftjRK: J; o Tfitll:^* bfc 
& N M^S^ioT^-r.6®^©^^*l^*b-cm^®5>*#fCo - 
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m&&nLft< i£Z>-$iXm&Vfc 0 }fcV>T\ ;^7^ (Nonidet:^#7-f • T 

? h~?xttm) P4o©o. 5^i%^(ci)SL, m : &mm&m*m^xm i & 

n A» ifflitf I^lSttf ft (Erickson, A. H. etal... (1996) Meth. 
InEnzymoL, 96, 38-50) {£2pCfc 0 .^T^f^te 4 t;-t?*Tofc 0 

xms^fr^ ^^mw&m,&*xmffiWh-tto m>btifrBfci g %±k> imi <o 

Patterson b^^-Sii^LfcatflM (^^ftrfeifet^ £ LT> 8 OmM 
HEPES-K0H(pH7. 6), 2 0 0mM^f*!)^i., 2mM 4mM 
? A N *§-0. 6mMLl7^t2 0ti, 8 ml! V^-ir^ h — /V) 
Ml^T. ^^^b^V>«t 5{-^lCb^^^^#bfc 0 3 0, OOOXg, 15 

UnMti&WkM b LT 4 OmM HEPES— K0H(pH 7 . 6), 1 0 OmM it* U 5mM 

#0. 3mM <£> Ll7$/t2 0 ffi^ 4mM Vf-** Ufr h 
X"¥-Wfc bfc-fc 77TS'^^6-2.5^7A (Amersham Pharmacia Biotech 

xtf^mmzft^tco z(D£5iz.vxmbtitc=ij>>^m&mmw^m<D 

Wk&ft* 2 6 Onm teteif Z>%1^%;& (0, D. ) (A260) pi 7 0~2 5 0 (A260/ 
A280=l. 5) fcl-ftS J; 5 l^llfco 
(3) =A^j0S^JIttl^t-J:§M^JiS^^ o ^®^m (^S^Sfe) 

±ia (2) T?i|i»*nfc3A^Bs**6w*^«5. s ni ^traieft^ 

J1SJC« (^:^tt^^T% 2 9mM HEPES— KOH (pH7. 8), 9 5nNfftt« 
!)!>A, 2. 7mMf^^^^^^A N 0. 4mM X^</U* 7>T • Y 

— ?*#M), #0. 23mML^T^ 7^2 0 2. 9 mM ^^.X V^- h — /K 

1 . 2 mM ATP mytffimtU) s 0 . 2 5 mM GTP m%UWMM) , 1 5mM ^ 
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>M Ofaftf&MtiM). 0. 9U//il RNase inhibiter (TAKARA %fc^) , 5 
0 ng/ ji 1 tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 1-(1960)K 
0. 4 6/ig/1^^7fy^rt-f (Roche *t§S)) 2 .5 ;x 1 SrflsJfcbfco -©S 
/&?j£fc:_hfB (1) •T?^Ufc7^^^iH^J^^'tfmRNA^2fe5V^{^8/^ g^P^L, 

RJtSMttiitSL 3 0^ li^FI^ 2R#IW8U 4B*Mlft©KASIR#5/il Sr5 

(LS6000IC : ^y^^a- /V* — *fc§£) %JBV>T 14 C-leu O^t 9 3&2*«r«I5£ U 
fc„ r.©*mSrH 1 ic^-To ^:tb-? s tL^mRNA^rffiV>^^M^'l4 ; lrJt^1-Si:s ■*» 
G &|&V>fcH:i&gj|a^#c& t> o mRNA asfc v^S^Sr^ Ufc c £ © r. t 

(1) ^^y^^v^K (^>-^Aia^J) Srgtf RNA ©f£§4 
;l/i/7x 7 — ^ 3145^- DNA ( P SP-luc+ : Promega IfcfiL # * n :E178 
1) " j&S#A**bfe^9^5 K^SiLT, HIS«©7^^^«5 7 
nts ^Z>3* {Hlfc^iF y ^ IB^J ^tt-^l" 5 fcfc© A, Hfc:-£0>3* ftlfcLA'S' 
^^9— — 9*^:^«#<0 5' 

^XgM£tf>5' {Ifl^^iiSB^Jl 2nts, H^OS' fflfllJl SP6 T'n^— * — 

nts i:, ^^3' 'WH:A'->7 3i9— 9*-f ^^fa*K©5 ' tffi* ? }? 
iB^ISr^rU *fc7^WX»5' {Kf^^aSSB^O 1 2nts s Xte-fc^S' {ffij 

fc sp6 y xi ^~ ^ — asjg*£ ufc@a?!ia> b jfe 5 (r?u## 3 ) £ . 

/WV^rc^— tfSfi^-^DNA bs/^ KX^f)! 6 5 2^*-^ 3' TStolB?!] 
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fc$J3 4 0 Obp <D DNA y — J: 5 fc«U r.ttSr»Sli UT, 

SP6 RNA Polymerase (Promega *fc§Sl) SrJBV^TjE^SrfrV^ #£>tbfc RNA ^ 
; ? vx.xi? * j>VJ*%&\&^ ;Vfc$l(Dqk s Nick Column (Amersham 

Pharmacia Biotech *±§SQ \Z. ioTUHKUfe. r*b£SBIR#IM£ LTSTF 

mtm (2) -ewas^fcaA^E^ttffi^^riRs. 8/ii ^set 

#i&JSSJ&$? ( J t*t-e*bft»«A*C^ 2 9mM HEPES-KOH ( P H7. 8), 9 5mM B 
^#U!7A N 2. 7mW^Wt^^^^^^ 0. 4mM ^^^51 v>>" 9 J * T 

> h=**|fcjRK #0. 2 3niMLl7^^2 0Si, 2. 9mM^^-^V^- 
K~/K 1. 2mMATP (fP^M^±M)s 0. 2 5rt(CT (ftftttXtiUKK 1 5mM 
>l/7f y y (fP^Jfi&^fcSSh 0. 9M/ nl RNase inhibiter (TAKARA *± 

5 Ong/jul tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 
l-(1960)k 0 . 4 6 jug/1 * V7fy^ — i? (Rochet)) 2. 5 /t 1 £rfis$g 
UfCoi©S^l-JtlB(l)^SSUfc7^^ia^J^tPmRNASr8 n 

#M) WMtl. 5 /iMI^5i 5 Kip*.* * Jf^Sr ^ It Ufc e . 

(3) ^a«S«f£4gga©^ . 
1 0%^ a (*^^-e> 2 5mMTris-HCl (pH7. 6h 5 OmM 

0. 7 5/xM K(?P»&m*fc$£h 6 0%V3f^(t^I^ 

2 5mMTris-HCl (pH7. 6), 5 OmM 9 !7 A, 5mM^b^^ A N 6 
0%i^attf -7^ h~**|fcS4k 0. 75mM V* o^S^ K (fP 

2. 5 mL foi^fH Afrfco ^(Om.. ?9i?^-#- -(Jftftlf^tfcftl : 
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BIOC'OMP-GRADENT MASTER) £JE V^TTIB^^^-C^^^JlB^rf^ofCo (HUB, 
SPEED : 2 5 RPM, ANGLE : 5 5 deg. N TIME : 1 mim: 5 0 sec. „ 2 IS g , SPEED : 2 

5 RPM N ANGLE: 8 3. 5 deg. > TIME: lmim:2 5sec. ) f^SI Ufc^S&JlESI^te 

(4) va^^gB^L^nfe^is^y y RNA<Dttm 

_b|B (2) 0>9ls'*9%&&*±&<Ofc1&mtti®8%i (ft^S^?s 2 5mM 
Tris-HCl ( P H7. 6), 5 OiMmk#V$J*, 5 mM Wfar >f* is V A * 
h~?*#M) 7 5 »1 Srflnfcs r*v£r_LfS (3) "X?f^»U/tVa«F*ft4a 
IB^^-ic^ 4 0, 0 0 0rpm N 4^1? 1 «PMa*^ (HITACHI : aS'i^tft CP 

6 5/3, P55ST2) U^<> 1 0 0~ 1 2 0 jul foW^t^ # 
!i#<£>2 6 0nm Id^SltS^** (0. D. ) Sfff-il! Lfc 0 £ <OJH*SrH 2 fcL:5*i% 

^^/•?^^^^d5p9m^5iA/-ev^ i:#^^tt5. *Ky y Adsne>^s 1 

3 ~ 2 3 W\ft (V a 3 2. 5~45%) ^ AGPC & (Chomczynski, P. , et 

al. , Anal. Biochem. , 162,156-159(1987)) £r/lV>T RNA ttffl Ufc 6 £ tf>ttfcfcl?fc£* 
Kl*frLDNaseI (TAKARA &££) 25U «rin^ 3 7^15^^^-^ 

tB#dna ^(Dfe. 7x;-/v/^Po^iffl, /i4fcK 

(5) cDNA it ft! 

RNA LA PCR Kit (AMY) verl. 1 (TAKARA QM) &/BV^Tj£$£^J&$|£ 

5mM^-fb"^^-^V9 A N IX RNA PCR buffer, 1 mM dNTP mixture^ 
1. Ti^-fe^*:/^ (E#I#^4K lU/jul RNase Inhibitor, 

0. 2 5 U//zl Reverse Transcriptase) Srffrgib. UTJilE (4) ^ RNA 

&ffitt£J^^;iTiiM6^RjEa:?TV^ cDNA -Srflsglbfco cDNA 3rif«E-rS 

fcae>a»<EWIfcl m #5iffi?!li:*:©5' dam SP6 ^n^e— * — 

<D3 ' CiB^J^rW-rs^-y Vtf K**^^5>f^-.(B?II#*6), A* 

is?*.?— -t?3t^-DNA<£>;*^ — Ky<OA^e>^6 0 ^T^^IB^J^:^ 
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&^TV\ ^]15 0bp©DNA $Ut$r#fc<> w*U£ Exonucleasel (USB *fc££) £: 5U 
*P^3 7°C-t?3 O^^^b^ 8 0<C~e3 0 b £?T^ 

Exonucleasel «: £c ?f S 0 tf> ^ £ A £ GFX™ PCR DNA and Gel Band 
Purification Kit (Tvi/t A77/WV7/^tf ^|±S) l:fflV^T7^^- 

(6) ^Sfe1^^^/^{^:ffiV^S^m^]nRNA<Z>^ 

•g-tfT ^^•fe>'^7 B 7^^— (IB#I##9) ^fflV^PCRtrfr^ ^^7x7" 
i?3H5^- DNA ^§P^^){C-g-tP^ 3 2 0 0 bp <D DNA |©f>t 2r#fc 0 - <D PCR 1 n 1 
fc±lB (5) -CUmXU^l 5 0 bp <D DNA ®iMt<£> 5 0 1 *£>M DNA $Ut Sr^l 

4) &J|^T?f£PCR«r?TV^3 4 0 0 bp <Z> DNA $ftf r©4^©3M 
J£Mfc SP6 RNA Polymerase (Promega *±S£) V^Tlte^^lV #b*T,fc RNA 
^T^^y — As/ 9 n a 7^-/1^ Aj&fcfcJ N m^ /~/V2fcl£<£>^ N Nick Column (Amersham 
Pharmacia Biotech %M) t ioT||^Lfc 0 itb«r«IW<»Sli LTM0II 2 (2) 

~ (6) ^if-f^/vib v 2iim (2) ~ (6) &myMvtc 0 

T#kfrbfc#lM^/l^<P mRNA <P6SM%'B:<Pjfeffd- 
(1) aA^JE^&SJiM* W^fC^fc^ (^y^-jfe) fCiS^y/^f^ 
^Jfe«l 1 (2) T?P3^bfc=iA^JB5^ttttJ^^5. 8 a*1 *^tfSeSr^ 
Jife/B^fcifc {*fl j e3nMc1&m8tT?. 2 9mM HEPES-KOH ( P H7. 8), 9 5mM WtWt 
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2. 7 mM 0. 4mM >>> -TP 

h~?X%kM), #0. 2 31)11117^^2 01^ 2. 9mM^^W^h 
-/K 1. 2mM ATP (?P3fe^^±^). 0. 2 5mM GTP (mytmMftWD, 1 5mM 
^l/7fyjJ^ (fP^^±M), 0. 9U/V1 RNase inhibiter (TAKARA *± 
Ws 5 Ong/^1 tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 
l-(1960)h 0, 4 6/tg/l ^VTfy^rt^ (Roche 2nCi/;ul 14 C 
-Leu Ot^s^tfcjR)) 2 5/il^Itfc 0 n mRNA & 2 

IBlR#^£ft5mRNA«:, ±mmmm2 (6) T*f^£;ftfcDNABfr,Jt£^M£ 
L"C N SP6 RNA polymerase (Promega *±§g) Sr^Tijfc^SrfTVV #£>*LfcRNA 
%7x/'-/l//^ n B7*Mj|lt{),x^;- /W*J§!<£>^Nick Column (Amersham 
Pharmacia Biotech %tM) £ V ffiMVX B^fe* *fc s ayfo — /K£>fHlR3& 
^f5£IE^J£ bT^^lf^^ (TMV) (DOrtlS (Q) IE?lJ& 5' 

mmm^s^ 3 * #^m^^^^^onts N m 1 6 0 o n t s © 2®^© dna 
^UMiams 3om, i^ra^, 2B£re#> 4^ram©^^5//i 

(LS6000IC : s<-y trl/^—zVp—ftM) ZM^X 14 C-leu (DM *) L 
/Co r<D 7^2:121 3 7y^A|S^ s 2 2nts <P mRNA 3rJlV^c:B#te 4 

^A-^ (i3A), 5 7nts (D&fte Z ^ ^ 9 A>& (HI3B) fc % ^ttl^flQm^ 
Ufc mRNA £ ^^^M^tt^ Lfc 0 

(1) TA ^ n — ~>?RTf*y— 

mMM3%hkfc^ mMM2 (6) Xm^tltz.9l/yj*&tiL&2 2nts<Dtmk 
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Zm ^tcmt 4 ^ >X>%.. 5 7 nts (Dtiffe 3 1M" * t^4k<0 DNA HrJt^. pGEM-T 
Easy Kit (^n^TntM) SrfflV^T. ELtiM. (*Jh,«L**«lfcT?* 1 X Rapid 
Ligation Buffer. 5ng//t 1 pGEM-T Easy Vector) KJtljfcT, 1 4*CT? 4 B#W-f V 
^3.^— h LT, DNA Wrftfr pGEM-T Easy Vector l^ia^j&A/^. -=e<£>^ t£*2r 
ffi^t^llJM10 9 (TAKARA %LSg) |C h7^7*-^-^a ^^V\ ^ 

-^^fc^ofCo 5 7nt7^WXl?ii2 7fi (E2?0#^ 1 

1-3 7), 2 2nt 7y^«9 6fi (E2?II##4 0 ~ 1 3 5 ) <D%\M 

(2) *faB2W4r*tf DNAlfftfOfW 

/VV7x 7 — DNA (pSP-luc+ : Zfv * #tkSL * * : E 1 7 8 

1 ) 3&s#A**tfc^9 * 5 KSrttSLk bT. ( 1 ) ^ <•£ 

Mfl? V^ASMfcj&S 5 7 nts <^#^f*N o . 57-6 : iB?lJ#-J§- 1 1 > No. 57-40 : 
ga#|##l 5, No. 57-91 : 1B^J#-^ 2 0. 7^AgPfi^2 2nts <£>#^te. 
N o . 22-2 : iH?U#-^4 1 . No. 22-5 : B2W*4 4, No. 22-10 : E#I## 
4 9. No. 22-12 : gE?U## 51. No. 22-18 : @E?0#-J§- 57. No. 22-23 : 
ia?!l##6 2) £ ^tf) 5 ' W£*aia#] £ . ^3' W^i/7x9-tfO^^ 
— h= K^Srg'ifE?!! (No. 57-6, No. 57-40, N o . 57-91 ©^HiHfc* 5? 

^y-C ^r— (N o . 57-6 : E?!l## 13 6. No! 57-40 : E?U## 137. No. 
57-91 : SB^lJ#-^ 13 8, No. 22-2 : IH?!l#-J§- 13 9. No. 22-5 : E#l## 1 
4 0 . N o . 22-10 : E#l## 1 4 1 . N o . 22-12 : @B^IJ#^ 1 4 2 . N o . 22-18 : 
m?m-& 14 3. No. 22-23 : iB#l#-^ 144) t . 3' 160 

onts t^&s j: 5 fcE#i#-JM izmM^r^^^^-^y^^-t^m^ti 
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PCR SrfTofco ^htl±m3 4 0 Obp (3' ^HKfi^ftl 6 0 Onts) <D DNA 
^l^llrtlitT, *iIIH#ltf>5' fflfc: SP6 ^-IB^JSr^&bfc 

sa^isr^i- 5-fe^^7 p 7-<-^- (mmm^i 4 5) ^ia^j#-^4^iBmufcrv 

£&^fcPCR&m\??5£$J3 4 0 Obp^DNA^&^fco 

mmmi (2) x-mmvtzL^A^m&mmm^mms. 8^1 ^gei^ 

J&BRlfeW. (^tl^tlMd&^&T^. 2 9mM HEPES-KOH (pH7. 8), 9 5mM fjslfe 
%VVJ*, 2. 7mM@1^-^^V?A N 0. 4mM**</l^ • 
h = ^*±§Slk £-0. 2 3iiLl7^i2 0ii;2. 9 mM h 
-/K 1. 2 mM ATP (fP^^B)^ 0. 2 5mM GTP (fP^^M)^ 1 5mM 
^l^T^-Vi;^ (?R7feM»fc$gK 0. 9U//rl RNase inhibiter (TAKARA *± 
§£K 5 Ong//il tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta. , 43, 
l-(1960)k 0. 4 6/ig/l ^V7fm-f (Roche *fc®[K 2nCi//*l 14 C 
-leu (^7^y^|tl)) 2 5 jul SrffrgSiLfco -^/&^fcfim<&#MmRNA3:2 

if(iSi:*5 mRNA _h|B (2) Lfc DNA ^ilt LT, SP6 RNA 

polymerase (Promega .$±M) V>T^^$rff V\ # fetbfc. RNA & !7 ^ j — /V / 

p U7 *;Vj*^m, 3i# J ~;VftM<0'<k. Nick Column (Amersham Pharmacia 
Biotech l^cfc !)iIlTffiWc 0 £fc. a V> n — /Wtf)fSlR$j^*i3&ia?iJ 

£ UT^^ = -=eif^T^ «7^/^ (TMV) ^^-^7^ (Q) SB^lJ^r 5* ^mwim^^ 
^ 3 ' WmWlW&ftZifh^fl 0 nts N ^J1 6 0 0nts©2 3131 <E> DNA ©f^ 

(LS6000IC : /V^— ^hM) SrJl V>T 14 C-leu 5 j^&SJjg U 
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fc„ iOK§*SrH4^-r o 3' sHMSiW&Sr^tf mRNA^No. 57-6 (g|4B) N 

No. 22-12 (si 4 a) m.m$:'£ttwiA&m^fr&&,mz&^T^ am&i&st? 
(4) n^'^fiisija^w^s^ ^) 

^Jg^l (2) T?P^Ufc=tA^JK^W^^l 1. 6//l^tf®e« 
^ffl^J5&^ (•e^tb^^-^T% 2 9mM HEPES-KOH (pH 7 . 8), 9 5mM f£ 
2. 7mM^^-^^^l> A N 0. ArM^^frK i» (m?* • ^ 
^ h = ^^.|fc^) > #0. 2 3nMLS75/i2 0®i > 2. 9mM^ft^Wt 
/K 1. 2 mM ATP m%m.WMM) , 0. 2 5 mM GTP m%m.W&M) s 1 5mM 
^l/T^^y (fP}W^*±§£k 0. 9U//zl RNase inhibiter (TAKARA *± 

$£K 5 Ong/ ^1 tRNA (Moniter, R. , et al. , Biochim. Biophys. Acta., 43, 
l-UQeO)), 0 . 4 6 /ig/1 ^ V7fy^ — if (Roche *fcS)) 50/il fcflsjR 
Lfdo -©^^(^m^MmRNA & 1 6 /*g/5 0 fil 2 6^4 8^ 

Sf?ilSt &5 mRNA GFPjUk^DNA (Chiu, W. -L., et al. , Curr. Biol. 
6, 325-330 (1996)) #MfA&*bfc pEU-GFP ^ ^ — (Sawasaki, T. et al. , PNAS, 
99 (23), 14652-7 (2002)) %S^ N QIB2«#£No. 57-6 IB^JfcS^m^fc 
^^^7^5 KDNA^iltLT, SP 6 RNA polymerase (Promega f±BD SrJEV> 

1£<£>^ Nick Column (Amersham Pharmacia Biotech *±M) fc£ 9 iff t£ LT/B V> 
fc 0 *fc^ hn- /V-<£>fSlR$j^if 3®IB?iJ £ UT ^^^^eif ^ ^ (TMV) 
O^-^^f (Q) I2?U3r 5* ^Hf^S^-a^ 3' ^iR^^^J 1 6 0 Onts 
(DMAmftZfe^ til, = fo- 7Vb vxm^tco 
±m&&f&%k<D% : J&mfrt> 2 4 N 4 8^rtlC0. 5/*13r$S&b, 12. 
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5%SDS-2tfy T? P;V7 5 K«ftWlc» (SDS-PAGE) t?#«IU ^▼WPPT 
^h^/V— (CBB) fcl«J;5^fc£ 9##fLfco r<D^^05l^to 3* ^ 
f^*§£&"a tf mRNA T?N o . 57-6 iB^OSr'^'t? RNA ^fflV^fca^flr^McSoV^T 

y f-m t mm\z a mm rna <dw?& t mmvmmmmm®. ^vt^ 0 :©r 

*WilWt0*"etb**tbfe'KrBi2 001-396941 &mmt LT*3«9 s «t 
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Mf •* g> 46 BB 



1. *>/**W&&^te&\,^xmM(OmWl®m&fflm^%m&%GirZ*?i'* 

$&4>a>e>stfy y aj?y— aw^S:Ieijr-u % (c) i^yy^y-wi^tiisi 

2. IS(c)T?#e>*L;fc** V^FWU^tf^^fflV>T. buIB (a) ~ (c) 
T N t&fB (a) ~ (c) <DJLn&mVte1rz. £ &^$cfci" 5 f»3fcm i» 

IS#)-?fc5 r. t ^s^W^t-f-^m^^. 1 — 5 ©vvf ix*>fcflB«l©^rSso 

7. 9 vyAiB^J^S^* 5 . 3~2 0 Ome r CiBrtt'fcSr^^itS 

9. «IRi|}3ft?SttdS RNA !>^/^©5 ' V — B^IJWi" 1^ 

1 0 . if Jkm 1 — 9 (DV^-f tu^^lB^^lfe^ J: 9 #e>tt5»IRS64sSrft!lftii-S 
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1 1. i~i 3 s^-rtifa-emztiz*? u^^mm^^mm 

1 2. 3-200mer ©I$©AIft*7V^^^i/tf KIB#l/^b&5^ 

1 3. mm$}^&mmirz>mms, rna ?>r/w*<£>5 ? -^my-^-iB^j^ 

-Mtite^fr^x-hzz b&mwLb-?z>m?kmi 213^0 

*° y * ^ i^^- K 0 

1 6 . ttjfcJg 9-13 0>vvf ih,J&>fc:|B*fc0># y * ^ V*-^ KSrgtf"** „ 
1 8. XS(c)T#fettfc^^ W^KlB^IJ^f>^«r^V>Ts t&IB (a) - (c) 
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SEQUENCE LISTING 



<110> ENDO, Yaeta 

<120> Nucleotide Sequence Having Activity Regulating Translation 
Efficiency and Use Thereof 

<130> 09522 

<150> JP 2001-396941 
<151> 2001-12-27 

<160> 145 

<170> Patentln version 3. 1 

<210> 1 

<211> 76 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 1 

cgatttaggt gacactatag aactcaccta tctcbbbbbb bbbbbbbbbb bbbbbbatgg 
aagacgcca aaaacat 

<210> 2 

<211> 76 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 2 

cgatttaggt gacactatag aactcaccta tctcvvvvvv vvvvvvvvvv vvvvvvatgg 
aagacgcca aaaacat 
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<210> 3 

<211> 76 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 3 

cgatttaggt gacactatag aactcaccta tctchhhhhh hhhhhhhhhh hhhhhhatgg 
aagacgccaa aaacat 

<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 4 

gtcagacccc gtagaaaaga 

<210> 5 

<211> 112 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 5 

cgatttaggt gacactatag aactcaccta tctchhhhhh hhhhhhhhhh hhhhhhhhhh 
hhhhhhhhhh hhhhhhhhhh hhhhhhhhhh haatggaaga cgccaaaaac at 

f 

<210> 6 
<211> 27 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_f eature 
<223> Synthetic DNA. 

<400> 6 

ggtgacacta tagaactcac ctatctc 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> mi sc_f eature 
<223> Synthetic DNA 

<400> 7 

tatgcagttg ctctccagcg 

<210> 8 

<211> 20 

<212>. DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 8 

ggagagcaac tgcataaggc 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 



<223> Synthetic DNA. 

<400> 9 

agcgtcagac cccgtagaaa 

<210> 10 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 10 

gcgtagcatt taggtgacac t 

<210> 11 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 11 

cccaacacct aataacattc aatcactctt 



<210> 12 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 12 

ataccactca atcccacact cacaccatcc 



tccactaacc acctatctac' atcacca 



cacacatccc ccaccccatt ttctcca 
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<210> 13 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 13 

ccaccacatt catccatcct ctactcacta tatcaacccc tccacttacc tctccac 

<210> 14 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 14 

cctaacacta cacaaaccta tcaattcata ttttctaccc tcactcactc actccca 

<210> 15 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 15 

ctataaaccc accttaccaa tctccacatt caatatctct ccccttaccc tcatcac 

<210> 16 

<211> 57 

<212> DNA 

<213> Artificial 
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<220> 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 16 

atctcaatac tacatctaac accaaacatc ctcccatcca cccataacac tccacct 

<210> 17 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 17 

tacccacatt caccactctc actaatatat taaccaatcc tattaaaaca acccacc 

<210> 18 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 18 

ctctactcac catttacctc caactcttcc ctacaatcta cccatcccct tcattat 

<210> 19 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 
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<400> 19 

ccccccccct tacaattcca caaacacttt 

<210> 20 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 20 

ccaacaccaa taccaactcc actcacctat 

<210> 21 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 21 

tcttccacct tatcccaccc acatccaatg 

<210> 22 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 22 

cccagtccca aaccacttca atttccttcc 

<210> 23 

<211> 57 



ctccttctat ctacctacaa atacttc 



ctccacctca cacacacttt tccatcc 



cacataaaca ttcctcccat tttttct 



caccatccta accaattacc attaccc 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 23 

aactcaccat caaccaccct tcaacacccc atcttccctt accactactc taccaca 

<210> 24 

<2m 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 24 

tccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 25 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 25 

aacccaccat ttatcccaac cttccccacc acacatatca tatctacatc taccctc 

<210> 26 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
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<223> Synthetic DNA. 



<400> 26 

cccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 27 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 27 

ccccacataa tctacaaccc ccctcacacc atcaacactc aatcaataac ccaacat 

<210> 28 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 28 

ccatcaccat ccacttaact tatccaacca taccaccccc cctatcctac cactccc 

<210> 29 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 29 

cccacaacaa caccctcaca ccccgtcata atctaatcta catttccata tttcaca 
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<210> 30 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 30 

ccactaccac ttaatctaaa actcacctaa tcaaaatcct catacctttc ccacttc 

<210> 31 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 31 

aacccaccat ttatcccaac cttccccacc acacatatca tatctacatc tactctc 

<210> 32 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<220> 

<221> misc_feature 
<222> (3) . . (3) 

<223> "n" stands for a, g, c or t. 

<400> 32 

ccntcaccat ccacttaact tatccaacca taccaccccc cctatcctac cactccc 
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<210> 33 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 33 

caccccacta tcctaatcaa cctctaacta cataccacta cctatttatc catacac 

<210> 34 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 34 

cccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 35 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 35 

cccacaacaa caccctcaca ccccatcata atctaatcta catttccata tttcaca 

<210> 36 

<211> 57 

<212> DNA 

<213> Artificial 
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<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 36 

acaccactac cacacccccc cttaatttac aactcacctc ctactcccac aaccaac 

<210> 37 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 37 

cacatcctaa ttcttacata acccacatta ccctacatct taatcccaca ttctcac 

<210> 38 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 38 

tcatcctcaa cccacctcct atatatccca attttctcaa tcctccccct tttaata 

<210> 39 

<211> 57 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 
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<400> 39 

tcacctcccc actccccaac ccaataacat aaacccccaa ccataaaaac tccactt 



57 



<210> 40 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 40 

tccctactac cccttaactc tc 22 

<210> 41 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 41 

cttatcctat tttcctctta ca 22 

<210> 42 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 42 

cttttctttc attccttaac tt 22 

<210> 43 

<211> 22 
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<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 43 

cctttcaaaa ctcattaatt tc 

<210> 44 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 44 

tcctatccaa ccatacatcc tt 

<210> 45 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 45 

tcaattttcc accacactac tc 

<210> 46 
<211>. 22 

<212> DNA 

. <213> Artificial 

<220> 

<221> misc_feature 



<223> Synthetic DNA. 

<400> 46 

ttaatattcc tcacattctc ta 

<210> 47 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 47 

tctcacaata tttataacaa tt 

<210> 48 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 48 

ttttcatcaa cactaactat cc 

<210> 49 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 49 

tcccacattc ccccctatct ct 



<210> 50 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 50 

ctttttttac tcctccaccc ct 

<210> 51 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 51 

attttttctt aattccctca tt 

<210> 52 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 52 

tcacatctat taatctattc ac 

<210> 53 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 53 

atttttccat ataaccttct ct 

<210> 54 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 54 

ctttcattac cataaaatcc tt 

<210> 55 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 55 

ctcatttcaa attttcttac ca 

<210> 56 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 56 



attccattcc ctaattttca at 



<210> 57 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 57 

tctccacttt tcttttacac cc 

<210> 58 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 58 

caaatcttta attcttccct ac 

<210> 59 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 59 

attttttctt aattttccat tc 



<210> 60 
<211> 22 
<212> DNA 



<213> Artificial 



<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 60 

aaccaataat ccatcctttt ta 

<210> 61 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 61 

cttttcacta ctttacttct tt 

<210> 62 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 62 

acactatcaa tacctactct tt 

<210> 63 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 63 

taacacttat tcaataattc aa 



64 
22 
DNA 

Artificial 
<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 64 

acttattttt ccacacttac tt 

<210> 65 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 65 

tttactattc tttctattct tt 

<210> 66 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 66 

tcattttacc aatcatccct ta 



<210> 
<211> 
<212> 
<213> 



<210> 67 



<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 67 

tcttaaccaa tttcatacca cc 

<210> 68 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 68 

tacacataca atctaattcc ct 

<210> 69 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 69 

acacatctat tatccctctt ct 

<210> 70 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 



22 



22 
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<221> misc_feature 

<223> Synthetic DNA. 

<400> 70 

ctacctccat ttca'accata tt 

<210> 71 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 71 

tctctatatt ttcaataaca ac 

<210> 72 

<211> 22 

<212>. DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 72 

acattaacac ttttttttaa cc 

<210> 73 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 73 

tcaatcccct ttcataccaa tt 



<210> 74 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 74 

tactctttta actcctattc ta 

<210> 75 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 75 

tcacattatc ttttctcttt tc 

<210> 76 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 76 

ctaccttacc aattttttac cc 

<210> 77 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 77 

gccttacccc ctcatcccct ca 

<210> 78 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 78 

tattcacatc accccttaac tt 

<210> 79 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 79 

tctcaacaac atactttttt ta 

<210> 80 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 80 

cctactactt tccaatcttt tc 

<210> 81 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 81 

ttttatattc aacatactat tc 

<210> 82 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 82 

tctttcactt aaactatcca tt 

<210> 83 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 83 

caccacccac acacatacaa ca 

<210> 84 

<211> 22 



<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 84 

acattctcca tacctacatt tc 

<210> 85 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 85 

ccctaactca atcatcatac at 

<210> 86 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 86 

aatccccttt tcacaaacct tt 

<210> 87 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 



<223> Synthetic DNA. 



<400> 87 

aatccccttt tcacaaacct tt 

<210> 88 
<211> .22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 88 

aaccttcttc taaatccatc at 

<210> 89 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 89 

tacattcaca cttaatttat cc 

<210> 90 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 90 

tacttattta accctattca cc 



<210> 91 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 91 

tcatactacc aaaaacctat ca 

<210> 92 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 92 

tcattatcac attacactta ct 

<210> 93 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 93 

tcaatatttc cctctctaaa at 

<210> 94 

<211> 22 

<212> DNA 

<213> Artificial 



<220> . 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 94 

ttctatcatt ttctacttat ta 

<210> 95 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 95 

atattattaa cccttttcaa at 

<210> 96 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 96 

ctaacttcta cacaacattt tc 

<210> 97 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 97 



tactatctac cctcacacca ct 



<210> 98 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 98 

accaaaccaa tttaattttt tc 

<210> 99 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 99 

tatatttccc ataattacaa aa 

<210> 100 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 100 

aacatttttt catcttttca ta 

<210> 101 

<211> 22 . 

<212> DNA 



<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 101 

actctcacct tcaaccccct tt 

<210> 102 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 102 

tctctcatcc cacctcaatt tt 

<210> 103 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 103 

attctcttat catacacaca cc 

<210> 104 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

. <221> misc_feature 
<223> Synthetic DNA. 



<400> 104 

tcactttttc caccacaatc ac 



<210> 105 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 105 

tcttttaaaa ctttcctcaa tc 

<210> 106 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 106 

tatttttcaa ccctatatta ta 

<210> 107 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 107 

ctatccttta aactctaacc tc 



<210> 108 



<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 108 

taaacttttc cttccctcta ct 

<210> 109 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 109 

tatttcctca atttatctct ct 

<210> 110 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 110 

tcccattaac tttcccaaac ct 

<210> 111 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 



<221> misc_feature 

<223> Synthetic DNA. 

<400> 111 

tcatcttcac caacccctca tt 

<210> 112 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 112 

tctacacaaa acatttccct ac 

<210> 113 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 113 

catcttacat aatatcttct at 

<210> 114 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 



<400> 114 

atccatccca ttcgactttc cc 



<210> 115 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 115 

tacaacaatt ttctaaccat aa 

<210> 116 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 116 

ccctcacact atcataccta ct 

<210> 117 

<211> 22 

<212> -DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 117 

tctcaattac tacatttcac ca 

<210> 118 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 118 

acttctttta cctctcttct tt 

<210> 119 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 119 

atttctttcc tttatcattt ta 

<210> 120 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 120 

aattactttt tcttttccat ta 

<210> 121 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 121 

accttattta cactaaacat tt 

<210> 122 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 122 

atacaacttt caacttccta tt 

<210> 123 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 123 

tctattcttt tcactccaat cc 

<210> 124 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 124 

ttacaccttc actaaatcac ta 

<210> 125 
<211> 22 



<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 125 

tctattttaa tctctaacct tt 

<210> 126 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 126 

ttttccacac actcctttcc at 

<210> 127 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 127 

ttattttatt cttctaatcc tc 

<210> 128 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 



<223> Synthetic DNA. 



<400> 128 

ttcttcaaac acacacatta tt 

<210> 129 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 129 

cctctttatt aatatcttct ct 

<210> 130 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 130 

tactcattta tctccttttc ta 

<210> 131 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 



<400> 131 

caccatcaat ccactatatt tc 



<210> 132 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 132 

taattattct acttcaattt tt 

<210> 133 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 133 

atcatctact cacaacccct ta 

<210> 134 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 134 

tcttcttatt actatacttc ct 

<210> 135 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 135 

atcacttaaa ccttctcact ta 22 

<210> 136 

<211> 90 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 136 

ctcacctatc tccccaacac ctaataacat tcaatcactc tttccactaa ccacctatct 60 
acatcaccaa atggaagacg ccaaaaacat 90 

<210> 137 

<211> 90 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 137 

ctcacctatc tcctataaac ccaccttacc aatctccaca ttcaatatct ctccccttac 60 
cctcatcaca atggaagacg ccaaaaacat 90 

<210> 138 

<211> 90 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 
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<400> 138 

ctcacctatc tcccaacacc aataccaact 
tttccatcca atggaagacg ccaaaaacat 

<210> 139 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 139 

ctcacctatc tccttatcct attttcctct 

<210> 140 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 140 

ctcacctatc tctcctatcc aaccatacat 

<210> 141 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 141 

ctcacctatc tctcccacat tcccccctat 



ccactcacct atctccacct cacacacact 



tacaatggaa gacgccaaaa acat 



ccttatggaa gacgccaaaa acat 



ctctatggaa gacgccaaaa acat 
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<210> 142 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 142 

ctcacctatc tcattttttc ttaattccct cattatggaa gacgccaaaa acat 

<210> 143 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 143 

ctcacctatc tctctccact tttcttttac acccatggaa gacgccaaaa acat 

<210> 144 

<211> 54 

<212> DNA 

<213> Artificial 

<220> 

<221> misc_feature 

<223> Synthetic DNA. 

<400> 144 

ctcacctatc tcacactatc aatacctact ctttatggaa gacgccaaaa acat 

<210> 145 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> misc_feature 
<223> Synthetic DNA. 

<400> 145 

cgatttaggt gacactatag aactcaccat etc 
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